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ABSTRACT

Arsenic (As) is a naturally occurring metalloid commonly found in soil and a key chemical of concern
at many brownfield sites. Risk assessment calculations typically utilize default oral toxicity values,
which are based on ingestion of readily soluble forms of As dissolved in water. Arsenic in soils,
however, is bound to various other minerals that result in decreased solubility/bioavailability of As.
Historically, the use of the juvenile swine method was the only available method for determining the
relative bioavailability (RBA) of As in soils. The EPA recently released guidance recommending a
default bioavailability of 60% for arsenic in soils. It has been demonstrated, however, that the RBA of
arsenic in soils can be as low as 1%. In vitro methodologies have proven to be useful surrogates for
in vivo feeding studies in predicting RBA for other metals but lack precision for arsenic. The purpose
of this study is to develop a single extraction in vitro procedure that conservatively estimates in vivo
RBA of As for every test soil. Study soils were collected from mining sites throughout California with
As ranging from 200 to 12,000 mg/kg and RBAs ranging from 1-40%. A modification of a previously
published method (OSU-IVG) conservatively predicted As RBA in all study soils (n=18) and for most
soils (9/11) with <1,200 mg/kg As the method provides a good estimate (within 90% CI) of RBA. This
result holds true when ten non-California soils with swine RBA are included. The combined dataset
provides enough data points for a robust regression (RBA= Modified OSU-IVG(0.8)+4.39, r2=0.82). In
summary, we have developed a new method for predicting bioavailability of As in soils. While the data
is still preliminary in nature, this affordable bench-top method could be used in place of the more
expensive juvenile swine in vivo studies to estimate RBA of As in soils. This data can then be used to
adjust human health risk assessment equations and provide a more reasonable estimation of risk.
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Summary of Findings

Current in vitro methods do not consistently measure or predict the bioavailable As in
CA gold mine soils

With the current CA and SERDP data set, Modified OSU-IVG could be used to make
adjustments to site RBA by use of IVBA As as a conservative estimate of RBA or
regression analysis to predict RBA.
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Use of IVBA As as a conservative estimate of RBA is a new approach, but does not
have the problems associated with predictive equations from regression analysis.
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